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Each of these approaches brings its own inventory of additional concepts
and notation to the structural analysis of sentences. For instance, Figure 1
could be enriched by noting that Phoebe’s dependency on the word loves is a
case of direct-objecthood, whereas the dependency with more is a kind of
modification. In the hope that our results might speak to a common core of
attachment decisions implicated by a wide variety of syntactic theories, we
avoid decorating our dependency arcs with additional labels in this work.
Such an enrichment would be a natural follow-up project, however, for those
seeking to tease apart the perceptual implications of different syntactic
theories.

Incremental parsing

The results reported in this paper are set against one final swath of
background, one that has to do with the design space of incremental
parsers. While a parser’s task is to recover structural descriptions from
sequences of words, an incremental parser is additionally subject to the
requirement that it work through its input words from left to right, just as a
human would. We have adopted, in this project, the straightforward view of
incremental parsing as a process of repeatedly adding3 to partial structural
descriptions of sentence-initial fragments (Barton & Berwick, 1985; Marcus,
Hindle, & Fleck, 1983; Weinberg, 1993).

The essential point is that ambiguity sets up difficult decisions about what
to add. We view particular ways of extending a dependency graph as
operators in the sense of Newell and Simon (1972). This is illustrated in
Figure 2, where the operator names are written inside the large rightward-
pointing arrows. Operators are actions in a problem space that take an
incremental parser into a new state. In this overview of conceptual
background, we leave the notion of state intentionally vague. We note,
however, that at a minimum, states must include information about the
dependency arcs that have been drawn by earlier operators.

Figure 1. A dependency graph identifies heads and dependents in a sentence.

3 This monotonic view fits a large class of parsing algorithms, but excludes ‘‘repair’’ or
reanalysis operations like snip or tree lowering that change sentence structures in ways other
than adding to them (Buch-Kromann, 2001; Lewis, 1993; Sturt & Crocker, 1996).
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